Background: The United Nations' Sustainable Development Goals remind us of the urgent need for every business to operate in ways that are good for planet and people. Manufacturing is a critical sector to address, where industry is compelled to rethink the acts of sourcing, producing, consuming and handling goods and their subsequent 'waste' components. Over the last decade in particular, lean and green thinking has emerged as a desirable strategy to improve efficiency and environmental outcomes towards sustainable business practices that meet circular economy objectives. However, moving beyond ad hoc and champion-based take-up by organisations with deep pockets, there is generally a lack of momentum towards mainstreaming such lean and green focused operations in the many small and medium-sized enterprises (SMEs) internationally. This research used case study analysis within the manufacturing sector in Queensland, Australia, to investigate how SMEs could readily engage in lean and green processes to achieve sustainable business practice with regard to the '3Ps' of the triple bottom line (i.e. Planet, Profit and People). 'Natural resource-based view theory' and 'Institutional theory' were used to develop a conceptual framework to explain the findings. Results: The paper describes the lean and green practices observed in the SMEs, drivers for implementation, and the perceived benefits within the realm of sustainable business practice. Building on case study findings, the authors provide the first 3P Model for lean and green strategy, presenting four steps that SMEs can follow, including a 3P matrix of tools to selectively engage with lean and green actions towards sustainable business practice. This model guides SMEs to use the best tools and processes given their circumstances and aspirations. Conclusions: The model has the immediate benefit of focusing SME time and resources towards circular economy enquiry, reducing uncertainty and enabling forward-planning. The findings provide practical guidelines to enable SMEs to achieve sustainable business practice while appreciating the 'triple bottom line' approach. The findings also have immediate policy and governance implications within the public and private sector, providing guidance on integrating lean and green thinking to advance from doing 'business as usual'.
Introduction
With the increasing trends of global waste generation and environmental pollution, there are many conversations internationally around how small and mediumsized enterprises (SMEs) can become more resource efficient and reduce waste. Responding to this challenge, this research explored how manufacturing SMEs can strategically play a role in sustainable development. The United Nations' Sustainable Development Goals (SDGs) call for direct, urgent and collaborative efforts from the industrial sector to engage in sustainable consumption and production and focus more on the triple bottom line approach of environmental, social and economic) [1] , also known as the 3Ps (i.e. Planet, Profit and People). In Australia, 97% of all businesses are SMEs [2], who commonly face challenges associated with limited financial resources, time and expertise. There is significant need for a tailored approach for this type of business to engage in sustainable business practice.
Lean thinking is described as business approach that aims to deliver better value for customers by eliminating non-value-adding activities [3] . Within this realm, conventional 'lean thinking' has expanded into 'lean and green thinking' as a targeted intervention for SMEs to reduce waste and pollution, comprising an integrated approach that focusses on resource optimisation and promotes strategies to 'do more with less' [4] . This shift of paradigm could be further explained as an advancement of doing more with the same resources and doing the same with lesser resources. Although a range of lean thinking tools have been shown to improve efficiency and effectiveness, they have not necessarily captured environmental and social impacts of implementation. Furthermore, considering cash flow challenges and operating budgets for SMEs, it is still unclear how to select or integrate such tools to harness best sustainable business outcomes in a cost-effective way.
This research evaluated how SMEs may be triggered to engage in sustainable business practice; the types of tools procured, and practices adopted; expected benefits and the potential role of lean and green thinking in sustainable business practice. Building on previous research on the co-existence of lean and green thinking, this study investigated how lean and green tools could be targeted to drive specific sustainable business practice priorities (i.e.: environmental, economic and social).
The study developed a novel 'Lean and green strategy model' for SMEs to strategically use lean and green tools, enabling them to deviate from 'business as usual' in a linear economy and contribute to the circular economy instead. This model also guides SME industrial practitioners to overcome the potential for ad hoc use of lean and green tools and optimise their choice of toolsand budget expended -to improve their sustainable business outcomes. Within this structure, SMEs can follow a sequence of steps to: explore, prioritise, invest, and monitor and evaluate, to transition towards sustainable business practice.
This coupled lean and green model offers a stepping stone for SMEs to improve their sustainable business practice with regard to the 3Ps of people, planet and profit. The findings are immediately useful for industry practitioners, government policymakers addressing circular economy opportunities at a firm level, and governance leaders in bridging the gap between ideas and action for scaling up sustainable business practice in SMEs.
Background
Sustainable business practice is an area of increasing business interest, where organisations focus on improving process efficiencies to gain a competitive advantage. Small and medium-sized enterprises (SMEs) are estimated to contribute to nearly 70% of global industrial pollution [5, 6] triggering many conversations internationally around how this market segment can become more resource efficient and reduce waste [7, 8] . Recently this has been supplemented by unambiguous requests from the United Nations (UN) through its Sustainable Development Goals (SDG), calling for direct, urgent and collaborative efforts by the industrial sector to engage in sustainable consumption and production [9, 10] . While UN SDGs are historically focussed on large corporations, there is a need for rapid improvement in sustainability performance by SMEs. Even though SMEs have small impacts individually, as a cluster they can have a significant cumulative impact [11] on the environment. SMEs can implement sustainable practice through substituting virgin raw materials in products with post-consumer materials, recycling and keeping resources the life cycle for a longer period of time [12] . SMEs improved sustainable business practice creates opportunities to contribute to the sustainable development goals incrementally. It is acknowledged that SMEs face unique challenges when establishing long-term actions toward sustainable development goals due to their scale, financial constraints and lack of technical knowledge. However previous research has shown that PDCA (plan-do-check-act) based management tools that can offer SMEs the opportunity to pursue sustainability in their daily practices have the potential to meaningfully contribute to United nations SDGs [13] .
In the Australian market where 97% of all business are SMEs [2], they are driven by pressures from supply chain, the pursuit of cost savings and emerging regulatory requirements to engage in environmental and socially responsible practice [14] . Within this journey some SMEs adopt techniques such as cleaner production [15, 16] and eco-efficiency [17] [18] [19] [20] as a foundation to establish their sustainable business practice. Lean thinking is described as a business approach that aims to deliver better value for customers by eliminating non-value-adding activities [21, 22] . Within this realm, conventional 'lean thinking' has expanded into 'lean and green thinking' as a targeted intervention for SMEs to reduce waste and pollution [4, [23] [24] [25] , comprising an integrated approach that focuses on resource optimisation and promotes activities to do more with less. This integrated approach enables SMEs to sustain in the highly competitive global market by [25] reducing lead time, improved value-added time, reducing their carbon footprint and increasing the overall production efficiency [26] . It important to note, however, that being 'lean' does not mean that an organization is 'green'. Nonetheless a lean organisation is able to induce green practices and have synergistic impact on both environmental performance [27] . This highlights the significant need for coupled lean and green practices for SMEs to choose from. SMEs must evaluate their existing level of leanness and greenness and explore opportunities to further enhance their performance through selection and adoption appropriate lean and green tools [25] .
Over the years, it has been proven that lean and green practices are positively correlated [28, 29] , mutually beneficial [27, 30] , can be implemented sequentially or simultaneously [31] and have synergistic impact on operational and environmental performance [32] . Adopting a business strategy, such as lean and green thinking, can allow businesses to achieve bottom line savings in the production process, improve efficiency and form a platform to achieve economic sustainability [24, 27, [33] [34] [35] . Although a variety of lean tools have demonstrated positive impacts on improving efficiency and effectiveness, they have not necessarily captured environmental -or indeed socialimpacts of implementation [36, 37] . Furthermore, considering SMEs' cash flow and low operating budgets [38] , low level of sustainability awareness [39] , lack of technical know-how [40] and limited focus on sustainability as a business priority [41] , it is still unclear how to select or integrate such tools to harness best sustainable business outcomes in a cost-effective way [36] .
Building on previous research on exploring the role of lean thinking [24] , and characterising sustainable business practice [35] this study aimed to investigate how lean and green tools could be targeted to drive particular sustainable business practice priorities, enabling SMEs to deviate from doing business as usual in a linear economy and contribute to the circular economy. Circular economy is described as whole economic system with a closed loop material flow [42] and was then extended as an economic system that is restorative and regenerative by intention and design [43] .
Analysis of key literature from the last two decades highlights the emergence of lean thinking as a preferred business strategy for SMEs globally, in addition to an increasing call for manufacturing SMEs to reduce waste, improve manufacturing performance and fulfil ethical responsibility as good corporate citizens [37, 44] . This has generated a suite of lean and green tools including Value Stream Mapping, Kanban, Kaizen events, 5S, Cellular manufacturing, Single Minute Exchange of Die (SMED), Pull system, Capacity planning and Total Productive Maintenance (TPM). From this literature, the authors synthesised a suite of lean tools as they have been applied to key manufacturing processes, together with the documented impact on environmental performance as shown in Table 1 .
Clearly lean practices that include 'green consequences' are beneficial to business operations, yet they are still underutilised within SMEs [30, 45] . This conundrum has been previously documented in 2014 by researchers [25] who concluded that lean and green tools, when combined, can form holistic and systematic models that minimise expenses and improve efficiency in business performance [37] .
In order to optimise tools for different contexts, more research is required regarding the models that are currently being used. SMEs were encouraged by previous researchers [25] to position their firm's lean and green actions in a matrix so as to identify best practices. The researchers concluded that lean and green tools when combined, create structured and holistic models that can deliver operational and financial benefits [37] . These benefits can be achieved through reduced lead time, improved value-added time, reduced energy and resource consumption, reduced carbon footprint, and improved overall equipment efficiency [30] .
It can be seen that there are a number of theoretical models for lean and green thinking. A stage-based theoretical model [37] , model for sustainable development lean manufacturing principles [46] and model to measure sustainable practise through benchmark tools [47] are some examples for theoretical models. In addition there are empirical models such as CMMI-based Lean and Green maturity model [48] , and integrated sustainable practices model [49] and, model of efficient and sustainable improvements through environmental innovation [50] that could be applied for SME contexts. The empirical cases used methods such as industrial case studies, surveys, correlation analysis and analytical hierarchy process where as the theoretical models largely used literature reviews and case studies. Through this analysis it was identified that there is a critical need for more empirical evidence and 'real-world' examples, to enable SMEs to apply the appropriate models in the future.
The literature review established a research gap of a holistic model to guide SMEs to select appropriate lean and green tools to achieve specific economic, environmental as well as social outcomes. Inspired by previous researchers' [37] recommendations to use a matrix for effectively positioning an enterprise's lean and green actions, and the authors' recent study on sustainable business characteristics [35] this paper presents the first '3P Matrix' for positioning lean and green actions, which reduces uncertainty and enables effective forward-planning in an SME operating environment.
Research approach
The study consisted of an interpretive multiple case study approach to investigate lean and green practices in SMEs, including the use of tools and models for various operations [51, 52] . Within the study, the research propositions related to: 1) how SMEs may be triggered to engage in sustainable business practice; 2) the types of tools procured and practices adopted; and 3) expected benefits and the potential role of lean and green thinking [30, 90, [104] [105] [106] in sustainable business practice. The authors used an in-depth case study approach to understand the phenomena of sustainable business practice in an SME environment, through investigating their sustainable operations as the unit of analysis. The initial desktop research (literature review) helped to explore the findings of previous research and relevant theories that informed the conceptual framework and the interview protocol.
Case setting and context
Different economic systems define categories of businesses based on a variety of criteria and cluster them accordingly. In Australia, the Australian Bureau of Statistics clusters SME as an independent business entity that employ less than 200 employees notwithstanding potential diversity of experiences ranging from 1 to 2-person company through to a 200-person company. With this context this research [53] examined the nuances and opportunities for this cluster of businesses and identified an overarching opportunity for coupled lean and green tools, as well as a selection process to assist with their selection of tools and processes. This project retained the classification of SMEs used in previous research [12] to enable comparison and contrast of findings from the two case studies explored. Potential challenges with associated with these classifications and the subsequent conclusions that can be drawn are noted in discussion.
The case studies were selected through a purposive sampling approach [54] , based on criteria comprising functional and suitability attributes. Functional attributes were based on geography (SMEs in South East Queensland), accessibility to the key informants, and the ability to collect data within the desired time frame. Suitability attributes were based on the number of employees in SMEs (less than 200 employees), SMEs that demonstrated leadership in sustainable business practice (i.e.: recipients of sustainability awards), and who had already established lean and green practices.
Potential case study SMEs were contacted through a professional industrial body in Queensland that aims to improve efficiency in these manufacturing firms. Lean and green thinking is well-received in large corporations, however is relatively new for SMEs and is not a mature concept within South East Queensland SMEs. Based on the selection criteria defined by the authors, there was a limited cohort of manufacturing SMEs captured within our scope. Therefore, an initial exploratory study was conducted into 13 SMEs to evaluate their existing conditions and characterize lean and green driven sustainable business practice . Criteria were then defined to probe more in to these organizations and generate contextualized insights. The purpose of conducting these interpretive case studies was to draw on unique examples of SMEs modelling sustainability approaches and the resulting two case studies provide rich insights. Research on qualitative methods for social science domain notes that the new knowledge generated through in-depth evaluations of small samples can be equally valid and robust as broader evaluations of large random samples [55] . While they manufacture different products, their best practices can applied to the SME manufacturing context.
Data collection
Semi-structured interviews were used as the primary data collection method to evaluate multiple perspectives and to further explore the lean and green phenomenon [56] . Interview participants comprised Managing Directors (MDs), senior managers, and operational staff involved in sustainable and lean business practice from SMEs located in South East Queensland (Table 2 ). An interview guide (Additional file 1) was developed and the interview questions were based on relevant literature on lean and green approaches, SMEs, sustainable business practice, Institutional Theory and NRBV theory [57] . Prompts were used to allow further discussion during the interview process [58] . These interview questions were inspired by the possibility of SMEs being able to achieve sustainable business practice through strategic use of lean and green practice [24, 25] . The involvement of multiple informants from three levels of the organisational hierarchy ensured the internal consistency and reliability of this study [59] .
Overall 31 interviews were conducted before theoretical saturation was reached. A summary of the interviewees is presented in Table 2 . The interviews were conducted for 60-90 min and were audio-recorded for transcription. A content analysis was carried out on the SMEs' websites, published reports and brochures, further contributing to data triangulation.
Data analysis
The audio recorded interviews were manually transcribed using the NVivo Pro (version 11) software [60] [61] [62] . Firstly a data driven in-vivo coding was conducted through the NVivo program to develop nodes from the interview data [63] . During this coding exercise, labelling was completed using a word or a phrase elicited from the data [64] . These in-vivo codes were then grouped into axial codes where links between initial codes were identified [65] . Finally selective codes were created with links to all categories. The constant comparative method (interpretations and emergent findings were compared with existing findings) was employed to corroborate the interview findings [66] . This supported the research aims by identifying local concepts of the experience shared by the industrial practitioners related to the drivers of sustainable business practices, and the types of tools used. The key informants reviewed the case study findings to ensure authenticity and clarity [67] .
The themes within the cases were derived through a thematic analysis [68] . This was followed by a cross-case analysis to synthesise the themes that emerged across the cases structured along the elements of the conceptual framework [59, 69] .
Credibility and corroboration of findings
This research adopted an interpretive approach and hence the analysis may be subjective and emergent in nature. Four guidelines established by several researchers were used to ensure rigour in this approach. These guidelines include 1) provide a clear chain of evidence [70] , 2) consider alternative explanation, multiple viewpoints, potential biases [51] , 3) corroborate findings and aim for theoretical saturation [71] and 4) aim at generalisation beyond the substantive area under investigation [51] .
First, to ensure a clear chain of evidence the researchers provided a traceable, documented justification of the research process. The interviews were transcribed through the NVivo software to minimise the inaccuracies and enable open coding of data. A case study protocol was developed with an overview of the research topic [72] . The coding and analysis process was documented in excel spread sheets and the nodes were saved in a NVivo project allowing the co-researcher to trace the emergence of the codes from the interview data [63] .
Secondly, to provide multiple viewpoints and corroborate findings, different data collection methods and data sources were used. Data collection methods included interviews and evaluating related documents (i.e. brochures, annual reports, and published case studies) [71] . Three researchers were engaged in coding, data analysis and conceptualisation phases to re-check to corroborate the data collected through interviews and documents analysis.
Thirdly, several actions were taken to corroborate findings, understand multiple interpretations and aim for theoretical saturation. A team of three researchers (the authors) coded the interview data to corroborate the emergent themes and to reduce bias in the synthesised data addressing inter-coder reliability [73] [74] [75] . The inter-coder reliability or inter coder agreement confirms that the coded data produced by independent coders are reliable [76] . There was a percentage agreement of 80%, which is an acceptable inter-coder reliability rating [77] . The minimum of 0.70 inter coder reliability rating is recommended to ensure reliability. Previous research conducted in this domain has ranged from have had inter-coder reliability of 80-84% [76, 78] . The interviewing process continued until no new data arose and theoretical saturation was achieved.
Lastly, findings from the two SME case studies were broadened in their generalisability, through linking the observed unique instances to "ideas and concepts that apply to multiple situations" [51] . This included bringing in the theoretical lenses of Natural Resource-Based View (NRBV) theory and Institutional theory. Abstractions were connected directly to the case data, ensuring traceability and plausibility of our justifications and conclusions [51] .
A conceptual framework for analysis
Based on the literature review findings, the authors developed a conceptual framework (Fig. 1) to guide the exploration of the two case studies, as a practical foundation to guide the empirical work [70] . Interpretive studies have a substantial degree of openness to the field data and allow for changes to initial assumptions and theories [70] . After exploring a number of theories related to sustainable business practice, theoretical concepts from Institutional Theory and NRBV Theory were incorporated into an overarching conceptual framework to examine the research findings [79] , in addition to the 3P appreciation of sustainable business outcomes with regard to people, planet and profit [80] .
Institutional theory explains how social structures have been established through rules and norms, where social . Institutional isomorphism discusses mechanisms that form social structures to achieve rationality then leads to homogeneity of structures. This isomorphic behaviour leads to the organizations to achieve legitimacy (Scott, 2004) . Drivers in Fig. 1 for engaging in lean and green thinking were categorised using mechanisms adapted from the Institutional theory [81] . Three institutional mechanisms including coercive, mimetic and normative drivers were used to describe the similar behaviour of firms in terms of institutional strategies, structure and processes. For example, coercive mechanism is described as typically occurring in the form of an influence exerted by a powerful entity, largely in the form or regulations and compliance mandated by the governing body [82] . Mimetic isomorphism takes place when organisations imitate other successful competitors in the industry to gain legitimacy. Normative isomorphism pressure is explained as professionalisation, and conforming to social obligation and thereby engaging in legitimate practice [83] .
NRBV theory which is builds upon Resource Based-View (RBV), explains that a firm's ability to manage natural resources and develop capabilities to address the volatile environment will lead to competitive advantage [84] . The theory describes three inter-connected strategies of pollution prevention, product stewardship, and sustainable development, which can be implemented as a sequence or in parallel. This theory was used to provide a theoretical perspective on processes, as it is a well-established lens to explore opportunities for productivity improvement, and sustainable practice in SMEs [85] .
Case study findings and discussion
The following paragraphs summarise findings from the exploration of the two South-East Queensland SMEs where eco-products are manufactured, referred to as 'Firm A' (FA) and 'Firm B' (FB). In the following paragraphs, we identify eight key influences -or drivers -that can promote sustainable business practice, informing the strategy model for lean and green processes. The use of lean and green tools by the two SMEs is then discussed in relation to achieving more sustainable business practice.
Profiles of the two case studies
Firm A is an example of an architectural coating enterprise, manufacturing a range of eco-products such as paint and renders. This firm has been recognised with an award for leadership in business sustainability for proactive engagement in environmental practices. Firm A uses natural and easily-renewable resources where possible, to manufacture products catering to the needs of contemporary customers. They are also the pioneers in establishing a state-of-the-art, dry-mix render plant with high quality and environmental standards, making it the first of its type in Australia. The innovative gravitational system and modern technological standards to manufacture high quality pre-mixed, bagged cement render products enabled this SME to further focus on improving efficiency in energy, water and resource usage. They practise a 'minimum intervention model' where effective measures are taken to 'do no harm' to the environment and society.
Firm B is a business that has diversified from farming enterprise to establish a value recovery process of recycling and colouring waste pallets and crates, into commercial mulch. They have previously received a business excellence award in environment and sustainability for commitment to eco-efficient management strategies. Firm B has been pioneering the collection of timber and urban waste, and the recycling of these materials to make mulch. This firm has a holistic approach to increase utilisation of urban waste that is perceived as 'wrong time and place' materials, to 'right time and place resources'. They are modelling lean and green strategic behaviours at a small-scale farming level, while also manufacturing a range of products such as premium feeder and decorative mulches, potting mixtures, growing media, sands and animal bedding. Waste material including clinker from industrial boilers are used as a sterile drainage material in potting mix blends, highlighting how an SME can continue to diversify and further develop lean and green strategies.
Drivers promoting sustainable business practice
As SMEs in the South-East Queensland manufacturing industry, both enterprises identified the strategic need for engaging in sustainable business practice. Through the case study analysis, the authors observed a number of drivers influencing their capacity to engage in sustainable business practice. These drivers were considered and categorised as 'normative' , 'mimetic' and 'coercive' drivers described in Institutional Theory. For example, the Operations Manager of Firm B (FB-P3) highlighted that the National Association for Sustainable Agriculture Australia (NASAA) recommends potting mixes without peat products, as invasive mining processes are extracting peat at a rate higher than it can be replenished. NASAA has a powerful position in the agricultural product manufacturing sector and have illustrated some level of coercive influence on Firm B to manufacture products without peat products.
The eight distilled drivers are shown in Table 3 , including: 1) awareness and educational foundation; 2) desire to learn from industry leaders; 3) previous stewardship experiences and cultural alignment; 4) desire to deal with future uncertainty; 5) connection with government and stakeholders; 6) previous training and work experience; 7) focus on process efficiency; and 8) technological advancement. Table 3 also includes examples provided by senior decision makers of the studied SMEs, to provide qualitative evidence for the drivers within the firm's operating context. We intend that these examples encourage and enable other SMEs to understand how to drive engagement in sustainable business practice. According to Table 3 , normative drivers were dominant in the observed case studies compared mimetic and coercive drivers. The coercive drivers were not prominent in the interview findings and this highlights the need for government and policy makers to engage in actions to encourage SMEs to be adopt sustainable business practice. Further, this confirmed the drivers found in literature on stakeholder engagement [86, 87] , legislation and knowledge [87] and focus on streamlining processes and business direction [88] . In addition, new drivers were identified, comprising a desire to deal with future trends, societal expectations for legitimate business practice, previous training and work experience, and technological advancement.
Environmental performance
Both SMEs already engage in a variety of environmental management practices that particularly focus on waste, water, energy emissions and chemical management. Firm A was specifically demonstrating high level of natural resource usage instead of chemical synthetic material for their paint and render manufacturing. Firm B showed strong performance in resource recovery and waste management where they have diversified their business from sugar cane farming to recycled mulch manufacturing and food waste composting. A range of environmental performance outcomes were observed in the two case studies, as shown in Table 4 , under the headings of waste, water, energy, chemical and emissions management (Table 4 ). The approaches of the two SMEs are then elaborated in the following sections with regard to environmental management, regenerative business practice, and creative innovation.
The analysis investigated the ways in which these firms integrated environmental management practices with lean methods and anticipated the cumulative benefits. With regard to environmental management, respondents from both SMEs related to the need to integrate: "Lean and green thinking is an interesting marriage of philosophies. These lean and green practices have really helped us to improve our environmental performance" (FA-P1). Firm A believed 5S is a fundamental tool to create a clean and neat environment, as well as reduce unwanted raw materials, overproduction, and instruments lying around the factory premises. "If we look at the lean toolbox, 5S is everybody's start point. As far as environmental management is concerned that really comes out from a 5S approach. Simply because 5S is considered as a housekeeping tool rather than anything else. But for lean and green practice, this is just the beginning only because it starts to form a structure where people can follow" (FA-P2), "It's the best tool we could have" (FB-P3). The use of 5S is followed by the use of the PDCA (Plan-Do--Check-Act) cycle, which aims for continuously improve the organizational practices, and "Allows people to plan, do, check and act. I even started using the Deming cycle, which is study instead of check" (FA-P3).
Both Firm A and B used the tool of Process Mapping (PM) to draw the workflow diagram, to clearly understand their manufacturing processes. Value Stream Mapping (VSM) was then used to further visualise the manufacturing process and identify bottle necks, extra lead times and non-value-added activities. This tool clearly overlaps with environmental management, as it enables the user to determine environmental impacts in the manufacturing process and improves environmental performance through reducing scrap material and defects.
Sustainable-Value Stream Mapping (Sus-VSM) was used by Firm A, using integrated resource, energy and emission matrices to reduce waste by showing the times and points of waste generation: "Halfway through a process where people start looking at it, why are we doing this? We have to keep them focussed till the end. So, we need to start with the process map and go to value Focus on process efficiency "I always look at our process and think how we could make it more efficient. I think of what people will gain from our practices and how it will affect the quality of our work." (FA-P3)
"Going forward the world we will be living in, it' s going to get harder and harder to get a competitive price. We have to look at our cost base. We are currently okay, but we have to produce more with the same number of people at a lower cost. For that we have to look for more efficient and sustainable solutions" (FB-P4)
Normative, Mimetic
a Learn and replicate, to understand the societal expectations and establish legitimate business practice
Technological advancement "Our dry plant was built with a lot of lean principles built into it. Quality is already in it. The speed, efficiency of the machinery -what comes out no "We use drone technology to take aerial photographs of the stock piles and remove unnecessary waste. For example, the stuff about anaerobic digestion,
stream map" (FA-P3). Firm B utilised Four Fields Mapping (FFM) in conjunction with Sus-VSM while coordinating with team members, phases, tasks and standards. This is a clear example of overlapping areas of lean and green thinking in the potential integration of lean and green tools when aiming for sustainable business practice. These practices co-exist with the first NRBV strategy of pollution prevention and helped Firm B to identify waste in their manufacturing process, which could then be re-used as an erosion blanket. Both firms used creative innovation to find innovative solutions that reduce impact on the environment while, at the same time, improve efficiency and productivity in the manufacturing process. For example, FA-P4 highlighted how the inspiration of nature led to the development of a range of natural products including natural lime, clay and straw bales, all of which have a low embodied energy, as a strategy that contributes to the second NRBV strategy of product stewardship: "Biomimicry is the gold standard, we are looking at our clay building products and we look at how nature builds things. In nature, swallows use clay, bees use wax. We can get an inspiration from natural materials and use them".
With regard to regenerative business practice, both SMEs highlighted the need to advance sustainable business practice and to be more engaged with restoring and creating a healthy ecosystem, as reflected by FA-P1: "We focus on designing a healthy and a liveable environment for people", and FB-P3: "We are regenerating, without burning or landfilling the waste we make mulch out of it to improve the soil conditions in landscape yards".
Economic performance
A large number of tools were acknowledged by respondents across the two SMEs as shown in Table 5 . Tools such as capacity planning, quality circles, lean culture, pull approach, lean supply chain management, Just-In-Time (JIT), inventory reduction, maintenance of buffer level, 5S, Total Productive Maintenance (TPM), Value Stream Mapping was observed in both SMEs. A range of economic outcomes are discussed in the following paragraphs, under the strategic work streams of integrated vision, process efficiency and effectiveness and risk assessment. Respondents across both SMEs discussed journeys of incremental change through incorporate lean practices to minimise waste and increase efficiency in manufacturing processes. By using lean tools such as automation, JIT, Kaizen, and Value stream mapping, SMEs can improve their economic performance. For example, the business development manager in Firm B stated, "We use JIT for producing different coloured mulch and continue to supply to our customer demands on time". The production manager added by stating, "In true Kaizen sense we get a cross section of a team to design purposeful steps for better performance." These lean tools were used to reduce the lead time, unblock bottle necks and eliminate non-value adding activities which has positive impact on their bottom-line savings and economic • On-site water management system through water recycling (i.e.: use of a damn to store water)
• Energy efficient grinding machine
• Reduce emissions by using energy efficient machineries for grinding, mixing and turning
• Use of organic materials Table 5 A summary of lean tools used by the two case study SMEs performance in these SMEs. Table 5 shows a summary of lean tools used by the two SMEs to improve their process efficiency and increase profitability.
Firm A appeared to value the use of lean and green practices to reduce employee workload, while maintaining process efficiency through eliminating non-value adding activities. This was made explicit by participant 3 of Firm A, who commented, "Through eliminating non-value adding areas after visualising the process, actually there is less work for employees. So I'm asking them to do less work and produce more". The lean flow also significantly reduced unnecessary motions and have created a sequence of production going beyond departmental boundaries in Firm A. The defined key performance indicators have created a structured methodology in the SMEs with the area targets and indicators to monitor. For example, "KPIs really help our employees to have a clear idea of what they have to work for. Simple KPIs make this process work" (FB-P4).
Firm A practised integrated lean and green thinking by using bio-degradable bags and an efficient pull system as illustrated by the following example. Participant 3 in Firm A reflected specifically on the need to ensure information and material is pulled based on customer demand, "We are fairly good at inventory reduction and pull system. We have very little products that sits around a very long time. Our packaging material is bio-degradable. It's recyclable, compostable. We make sure our product packaging breaks down wherever it ends up even if it's landfilled or recycled". They also addressed the common waste handling issue of packaging material going into landfill by taking mitigation measures of packaging products in bio-degradable bags. Together with pull system and using bio-degradable bags, the SME was able to achieve performance improvements in both economic and environmental areas. Firm A highlighted the importance of risk profiling using tools such as SWOT and 5 Why, to evaluate the level of risk, when investing in a sustainable business initiative to give internal and external factors (FA-P1). "I would use SWOT. It gives you both internal and external points. We also use five whys as a system to get people to think and get down to that lowest common denominator." The iterative approach of always asking why by using 5 Why tools, has appears to have supported Firm A to cultivate lean culture proactive attitude. Both enterprises strategically engaged with lean and green tools in the work areas of integrated vision, process efficiency and effectiveness, and risk assessment.
Social performance
Interviewees from both SMEs expressed how their enterprise was governed by unique values and beliefs but still needed a structure to support measurable, explicit social outcomes. Table 6 presents a number of social-cultural activities observed in SMEs. Firm A embedded the 'do no harm to the environment' phrase into their business culture, in addition to embedding ongoing education and awareness. Among these activities providing freedom in decision making and testing new ideas was a highlight in Firm A. Organisational freedom was claimed as a key approach used in Firm A to facilitate sustainable practice. "It's part of the organisational freedom that we are moving towards and helping people to be sustainable. We are modelling on the re-inventing organisation, which is an organisation freedom methodology by Frederic Laloux" (FA-P1) .
The SME participants also highlighted conducting strategic meetings, and clearly communicating the key messages regarding the correct implementation of lean and green tools were powerful in increasing awareness on why lean and green thinking is critical in driving sustainable business practice.
Furthermore, both SMEs considered consulting external experts, relevant government professionals and academics as a key move for them to learn about best practices and advance from doing 'business as usual'. For example, Firm A was engaged in community restoration activities after a natural disaster in their areas and supported renovations of houses affected. This was aligned with their outward social action and corporate social responsibility agenda. They also commented on previous research enquiry with 'The Natural Edge Project' research team (Urban Research Program, Griffith University), demonstrating a longer-term engagement with research and education. Firm B commented on engagement with government professional bodies such as 'Citysmart' and local councils to develop socially acceptable and sustainable recycling practices. Firm B also continues to work with three universities and support their research projects to advance the evidence base on sustainable manufacturing practices, and strategies to close the loop. They are involved with local councils to develop a food waste monitoring tool and to reduce the odour issues in the social environments and provide solutions to reduce the waste going into landfills. Engaging with these networks appears to have supported both firms to contribute to the mainstreaming of sustainable business practice in South east Queensland.
By providing ongoing training, key SMEs can engage employees and encourage their participation in lean and green-driven sustainable business practice. For example, "Training is more about understanding and doing; if people understand the why, the reasons behind doing things, it makes a whole lot more sense to them" (FA-P3). However, it is only by integrating all environmental, economic and social outcomes that SMEs can move toward sustainable development, which is the third strategy of the NRBV theory.
A model for engaging in lean and green thinking
To overcome the potential for ad hoc use of lean and green tools currently observed in many SMEs in South East Queensland [35] , the authors have developed an emergent 'Lean and green strategy model' (Fig. 2) , including a 3P Matrix, as a useful guide for SMEs to engage the best tools and processes for their circumstances and aspirations, to improve their sustainable business outcomes. Within this structure, SMEs can follow four steps to: 1) explore, 2) prioritise, 3) invest, and 4) monitor and evaluate, to support the strategic selection of tools in their transition towards sustainable business practice, as discussed in the following paragraphs.
Step 1. Explore the existing context Firstly, the SMEs need to explore the existing context of business operations. This exercise will enable SMEs to identify the high performing areas and opportunities for further improvement. For example, a SME may have a vision of becoming economically sustainable (i.e.: through improving efficiency, productivity and reducing lead time) as well as environmentally sustainable, however remain unclear on the type of tools they could use to optimise their environmental outcomes. Through the case studies it was evident that the industrial practitioners who are in need for continuous improvement constantly explores and evaluates their current processes. For example, respondent FA-P3 noted, "I always look at our process and think how we could make it more efficient. I think of what people will gain from our practices and how it will affect the quality of our work.".
Within environmental management, SMEs could decide which aspect (i.e. energy, water or chemicals management) they seek to improve further before conducting a self-evaluation of their business practices to identify the opportunities for improvement available within their processes. They could further establish interest in learning new techniques to achieve sustainable business practice. For example, FB-P2 noted, "We researched and found there might be something to be used as an erosion barrier, within our lean flow. Different types of opportunities coming out of these types of exercises".
In summary, SMEs could align opportunities for improvement to do more with less. In actioning the SME commitment, the subsequent model steps then enable SMEs to attain resource efficiency objectives, reduce pollution and keep resources in the life cycle for longer.
Step 2. Prioritise the most critical performance improvement areas Secondly, SMEs could prioritise the most critical performance improvement areas out of environmental, economic and social areas. They could assess their business objectives, vision, mission and the targets to prioritise the types of work streams. In the case studies, SMEs used tools such as quality circles to reflect on critical areas, value adding and non-value adding activities. Quality circles enabled the industrial practitioners to generate new lean and green process solutions for SMEs to be more environmentally sustainable, as reflected by FB-P2 comment, "Once we identify the value adding and non-value not adding activities, the team will come up some ideas of why don't we put these things there and some other stuff somewhere else and make a new product out of waste". This exercise then led develop new ideas for opportunities to improve business performance. For example, Firm B prioritised critical performance area to be reducing 'muda' (waste) and waste management using a waste product of one process as a raw material for another. This practice also catalysed this company to shift its business agenda and diversify their agricultural products.
Firm B prioritised this phase of the manufacturing process and also prioritised technological advancement This initial analysis will aid the SMEs to find strategy-action gaps and then developing measures to capitalise on the performance improvement opportunities to close the gap. With considerations of business trends in the external environment, the SMEs can equip themselves with appropriate tools to remain competitive in the market.
Step 3. Invest in the most appropriate tools
The third step involves investing in the most appropriate tools related to the prioritised performance objective by referring to the associated 3P matrix presented (Table 7) . analysis and select the most beneficial and cost-effective set of tools.
Respondents across both SMEs discussed journeys of incremental change through investing in appropriate lean practices to minimise waste and increase efficiency in manufacturing processes. For example, FA-P2 commented, "Our dry manufacturing plant was built with a lot of lean principles built into it. Quality is already in it. The speed, efficiency of the machinery was considered from the beginning". Through this planning Firm A, invested in tools such as lean layout, 5S and capacity planning which were critical tools for their circumstance of building the dry manufacturing plant.
There are a variety of lean tools readily available to SME industrial practitioners looking to harness best outcomes in sustainable business practice. Of the 40 lean tools identified in Table 7 , 5S, quality circles, PDCA cycles, internal training, internal auditing and green tools/ concepts such biomimicry, waste and water management can be strategically used along all three performance improvement areas. There is a myriad of tools to support environmental management, creative innovation, process efficiency and effectiveness; out of 40 tools, 35 tools are useful in influencing environmental performance. PDCA cycle is a key problem-solving tool used in lean manufacturing and also a key principle in adhering to ISO 9001 (Quality Management System) and ISO 14001 (Environmental Management System). The 5S tool is the most widely used and the most prominent as a starting point for many SMEs in their lean and green journey. However, where 5S is used in conjunction with environmental management practices, it can result in cumulative benefits in both operational and environmental management.
There are 28 lean and green tools influencing economic performance. Among those tools, the pull system was valued as an effective tool for reducing inventory waste and improving process efficiency. Within the ten lean and green tools that impacted the social performance of 5S, internal audits and training played a key role in ongoing awareness and advocating sustainability.
Step 4. Monitor and evaluate towards sustainable business practice Finally, SMEs need to monitor and evaluate the performance of the implemented lean and green tools, across desired environmental, social and economic outcomes. This model can be used as an iterative process for continuously addressing strategic work areas (see Fig.  2 ) through systematically trialling and integrating tools in a customised approach to improvement. In the two case studies the senior decision makers emphasized how Table 7 3P Matrix for performance improvement towards lean and green business practice this model should be an iterative process inspired by the PDCA cycle. For example, as noted by FB-P4, "PDCA cycle which is the continuous improvement cycle it allows people to Plan do check and act".
Senior decision makers of Firm A did monitor and evaluate the usefulness of a procedural structure that enables better decisions and efficient use of resources to achieve environmental performance goals. For example, FA-P1 subscribed the importance of structure, and values structure: "And 5S is part of that discipline, which is required to work as efficient and effective as possible. Also, we are cautious about too much structure, or the limitations caused by it. It imposes on people, life, on creativity, on abundance. We are always monitoring very carefully." This type of structural modifications induce creative innovation in this organization.
Considering the model and matrix in light of outward facing communications with government and the public, they provide a useful framework for prioritising and reporting against progress towards environmental and social benchmarks such as the UN SDGs. By incorporating lean and green thinking within business as usual will enable SMEs to advance their efforts in responsible production which will enable them to advocate resource and energy efficiency, sustainable infrastructure, and improve the quality of life of employees. Implementation of lean and green activities will strengthen the economic competitiveness and attract funding/ aids from professional bodies and government.
With this customised integration of lean and green tools, SMEs can overcome the challenge of ad hoc use of tools and facilitate their enterprises to identify where and how many of these tools can be used to better harness sustainable business outcomes. SMEs have opportunities to become leaner and greener through reducing waste, recycling towards more sustainable production achievement. This research is adds to the evidence base of using lean and green actions together by [25] , where a framework for Lean and Green management was provided with associated indicators. Previous research presented a Lean and Green House with accessible procedures to foster synergistic Lean and Green implementation in manufacturing firms [37] . The summarised suite of tools can assist SMEs to strategically select the appropriate lean and green tools according to their business priorities and aspirations.
Conclusions
This article provides a model and matrix informed by empirical evidence, for strategic use of lean and green practices, which are generally underutilised within SMEs. The findings include eight key drivers that influence SMEs' capacity to engage in sustainable business practice, with predominantly normative drivers observed. The authors presented the first 3P Model for lean and green strategy, comprising four steps that SMEs can follow, and including a 3P matrix of tools to selectively engage with lean and green actions towards sustainable business practice. The model and matrix have the potential to improve SMEs' engagement in environmental, economic and social activities, and accumulate resources to engage in natural-resource-based view strategies of pollution prevention, product stewardship and sustainable development.
It is important to note that the study sample is limited to SMEs in South East Queensland. Within this geographical region there were notable unique contextual drivers that influence sustainable business practice adoption for SMEs (e.g. the unique market and local and state government regulatory environment). However, these examples were not intended to be exhaustive. The findings of the two case studies may not be generalizable across other contexts from participants or cases were drawn. The purpose of conducting these interpretive case studies was to draw on unique examples of SMEs modelling sustainable business practice and generate rich contextualised insights.
To ensure rigour in the interpretive research method, the strategies such as providing a clear chain of evidence, using alternative explanations and corroborating findings were used. It is acknowledged that this research has limitations due to its qualitative nature and lacks quantitative analysis to minimize subjectivity. While these case studies help to establish guidelines, the next step would be to quantitatively test and analyse the Lean and green strategy model in different industries and also conduct field experiments to determine the level of influence that lean and green tools have on sustainable business practice. The role of lean and green thinking is critical for sustainability transformation, as explained through the theoretical lenses of Institutional mechanisms and NRBV strategies. These findings provide practical guidelines to enable SMEs to pursue sustainable business practice aligned with triple bottom line approach where SMEs can simultaneously value their achievements in three dimensions: people, planet and profit (3Ps). The findings also have immediate policy and governance implications within the public and private sector, providing guidance on integrating lean and green thinking to advance from doing 'business as usual'. 
